Quantitative analysis of lipofuscin and neurofibrillary tangles in the hippocampal neurons of Alzheimer disease brains.
Using computer-enhanced image analysis, the amount of lipofuscin was measured in 500 hippocampal pyramidal neurons (regions CA2 and CA3) with and without neurofibrillary tangles (NFT), in brains of 10 patients with Alzheimer's disease (AD), as well as in 6 age-matched controls. The average content of lipofuscin in those cells from AD brains carrying NFT is only 10% of the total perikaryal area, whereas in the AD neurons free of NFT, and in age matched controls, lipofuscin amounted to 31 and 33% of cellular area, respectively. Measurements of lipofuscin's intrinsic autofluorescence confirmed this material to be three times more abundant in AD neurons without NFT and in controls. We propose that a breakdown in the capacity for making lipofuscin may result in the neuronal inability to store toxic waste. Such a defect could be responsible for the generation of NFT and ultimately may contribute to neuronal demise.